The rest of the paper is arranged as follows: in section II, the general design equations for the nonuniformly excited and unequally spaced linear antenna array are stated. Then, in section III, a brief introduction for the Genetic Algorithm is presented. Numerical simulation results are presented in section IV. Finally the paper concludes with a summary of the work in section V.
II. DESIGN EQUATIONS
A broadside linear array of 2M isotropic radiators [1] [2] is considered as shown in Figure 1 , in which each element is controlled by a high speed RF switch and excited with non uniform current excitation. The array elements are assumed to be uncoupled and having equal inter-elements spacing along the z-axis with its centre at the origin. The array is symmetric in both, geometry and excitation with respect to the array centre. Only Amplitude excitations and spacing between each element are used to change the antenna pattern. The array elements are numbered 1 to M from the origin in a symmetric array where total numbers of elements are 2M. Firstly the left most P elements (P < M) are turned on for time step τ, where
Here T is the time modulation period. In first time step, the P consecutive elements numbered from 1 to P are switched ON. In the next time step, 2 to P+1 are switched ON and so on. In this work ) (t U n is taken as [6] [7] :
To illustrate the ) (t U n in detail, an example of a time modulated linear array with M=8 and P=4 is shown in Fig. 2 . After defining the far-field radiation pattern, the next step in the design process is to formulate the objective function which is to be minimized.The objective function "Cost Function" (CF) or Fitness function which to be minimized with RGA for introducing deeper null is given in (6) .
Where m is the maximum number of positions where null can be imposed. In this paper, one and two has been considered as the value of 'm'.
) ( i null AF
is the array factor value at the particular null position. max AF is the maximum value of the array factor. The second term in the CF is added to reduce the side lobe up to a desired level. Here K denotes number of side lobes in the original pattern. k Q is the side lobe level in dB generated by the individual population at some peak point k  .  is the desired value of the side lobe level in dB.
The side lobes whose peak exceeds threshold  , that side lobe must be suppressed and for this purpose ) (k H is adopted in the "cost function" expression. In cost function, for the first term, both the numerator and denominator are absolute. Steps of RGA as implemented for optimization of spacing between the elements and current excitations are [3] [4] , [18] [19] [20] :
 Initialization of real chromosome strings of n p population, each consisting of a set of excitations. Size of the set depends on the number of excitation elements in a particular array design.
 Decoding of strings and evaluation of CF of each string.
 Selection of elite strings in order of increasing CF values from the minimum value.
 Copying of the elite strings over the non-selected strings.
 Crossover and mutation to generate off-springs.
 Genetic cycle updating.
The iteration stops when the maximum number of cycles is reached. The grand minimum CF and its corresponding chromosome string or the desired solution are finally obtained.
The working principle of a GA has been explained briefly in the following figure based on the problem in hand. W can be represented by (8 current excitation weights and element locations has boundaries with upper and lower limit. The random set of chromosome can be easily constructed using following relation represented by (9).
Where, 1 u and 2 u are the maximum and minimum limit value of the weights and r is real random vector between zero and one. RGA technique generates a set of normalized non-uniform current excitation weights and optimal spacing for all sets of time modulated linear antenna arrays.
IV. NUMERICAL RESULTS
A 12, 16, and 20 elements linear array of isotropic radiating elements, with λ/2 inter-element spacing, is considered for time modulated linear antenna array with T=16 s  .The required "switchon" time intervals for each element can be calculated using (2) . RGA is applied to get deeper nulls.
Every time RGA executed with 400 iterations. The population size was fixed at 120. For the real coded GA, the mutation probability was set to 0.01 and uniform crossover with crossover probability 1 was taken. RGA algorithm is initialized using random values of excitation ( ) and uniform spacing ( 2  between adjacent elements) has been given in 
V. CONCLUSIONS
In this paper, the design of a non-uniformly excited symmetric time modulated linear antenna array with optimized non-uniform spacing between the elements has been described using the optimization technique of Real-coded Genetic Algorithm. Simulated results reveal that optimizing the excitation amplitude of the elements with optimal spacing of the array antenna elements can impose deeper nulls at a desired direction as well as can reduce SLL for a given number of the array elements with respect to corresponding uniformly excited linear array with uniform inter-element spacing of λ/2. In almost all the cases nulls depth are improve by more than -80 dB. On the other hand maximum SLL also reduced in all cases. The BWFN of the initial and final radiation pattern remains approximately same.
It is worth noting that, although the algorithm used here is implemented to constrained synthesis for a linear array with isotropic elements, one can see from the proposed technique it is not limited to this case. It can easily be implemented to non-isotropic elements antenna arrays with different geometries for the design of various array patterns.
